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ABSTRACT 



A disk type discrimination method for optical disks is 
designed to function also with a DVD-RW of version 1.0, in 
which, with avoiding access to an unreadable zone, the 
compatibility with disks in the conventional versions includ- 
ing a DVD-R can be maintained, and a reproducing appa- 
ratus thereof. When a medium loaded in a reproducing 
apparatus is judged as a DVD, by detecting the presence or 
absence of wobble, searching a control data zone if the 
wobble is not present, if present, searching an RW physical 
format information zone to confirm type information, if the 
type information is the DVD-RW, searching again the data 
area to perform reproduction, if the DVD-R, searching a 
control data zone to confirm the DVD-R, and then 
reproducing, with avoiding access to an unreadable zone, the 
compatibility with disks in the conventional versions includ- 
ing the DVD-R is maintained. 

6 Claims, 4 Drawing Sheets 
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METHOD OF DISCRIMINATING DISK TYPE provide a method of discriminating a type of optical disks 

AND REPRODUCING APPARATUS which can also discriminate a DVD-RW of version 1.0, in 

THEREOF which, when a medium loaded in a reproducing apparatus is 

judged as a DVD, by detecting the presence or absence of 
5 wobble, searching a control data area if the wobble is not 

BACKGROUND OF THE INVENTION present, if present, searching an RW physical format infor- 

1. Field of the Invention ma j! on zon ^ to n ?,[f ™ in ^ orTTiation ' if K th * infor " 

e . . mation is the DVD-RW, searching again the data area to 

The present invention relates to a method of discnminat- perform reproducticm , j udging as a DVD-R if all are "0", 

ing the type of an optical disk and a reproducing apparatus searching a control data zone to confirm the DVD-R, and 

thereof particularly suitable for use in a DVD-RW repro- "> meQ reproducmg( wilh avoiding access to an unreadable 

ducing apparatus. zone ^ me coir ,p a tibility wilh disks in conventional versions 

2. Description of Related Art including the DVD-R or a DVD-ROM (also including a 
Owing to the diversification of a CD-ROM format and the DVD-Video) can be maintained, and a reproducing appara- 

advent of a DVD (digital versatile disk), various types of J5 tus thereof. 

optical disks appear and they tend to increase in the future. In order to solve the above problem, according to the first 

Currently, in the category of the CD-ROM format, there are aspect of the present invention, there is provided a method 

a CD-ROM for read only and a CD-R on which writing is of discriminating a type of disk for discriminating disk type 

possible. In the category of the DVD, there are a DVD-ROM between a first disk in which a first area in a lead-in area has 

(also including a DVD-Video) for read only, a DVD-R and 2Q an unreadable area and disk type information is recorded in 

a DVD-RW in which the allowable number of times of a readable second area different from the first area, and a 

rewriting is one and finite respectively, and a DVD-RAM second disk in which disk type information is recorded in a 

capable of reading/writing any times. readable first area in a lead-in area, the method comprising 

The above-mentioned DVD-R is not different from the detecting the presence or absence of wobble at a prcdetcr- 

DVD-ROM (also including the DVD-Video) with respect to 25 mined position on a disk; and, when the wobble is not 

the point that wobble and land prepit are adopted as the track detected, searching the first area to read the disk type 

format and data is recorded on the land portion of the disk. information, and, when the wobble is detected, searching the 

Data such as address information and so on are recorded on second area to read the disk type information, thereby 

this land portion, and, by utilizing this, a drive can know discriminating the disk type. 

accurate positional information on the data. Thus, when data 30 According to the second aspect of the present invention, 

is additionally written, recording can be performed with in the above method, the first area is a control data zone, the 

high accuracy. second area is an RW physical format information zone, the 

A standard developed using this DVD-R as the base so first disk is a DVD-RW, and the second disk is a DVD-R, 

that data can be written and erased (additional writing) is the and the method comprises, when the wobble is not detected, 

DVD-RW Currently, in the place of the DVD forum, an 35 searching the control data zone to read disk type 

arranging work for the DVD-RW of version 1 .0 standard is information, and judging whether or not the disk type is a 

in progress. The DVD-RW is sequential writing and the DVD-ROM (also including DVD-Video); and, when the 

physical specifications are substantially the same as those of wobble is detected, searching the RW physical format infor- 

the DVD-R. For the future, it is provided as a DVD-R/RW mation zone to read the record information, when the record . 

drive and both media of the DVD-R and the DVD-RW can 40 information is 0, searching the control data zone to read the 

be read/written by a single drive. disk type information, and judging whether or not the disk 

Incidentally, in a conventional DVD-RW reproducing l yP e information is the DVD-R. 

apparatus, upon reproducing, by searching a data area for- According to the third aspect of the present invention, in 

matted at a slightly outer peripheral position of a physical the method according to the first aspect of the present 

sector number "30000h" (sector number) allocated as a 45 invention, the first area is a control data zone, the second 

lead-in area, it is started, and, when the loaded disk is judged area is an RW physical formal information zone, the first 

as the DVD, it searches "2F200h" to obtain control data. disk is a DVD-RW, and the second disk is a DVD-ROM 

These format information will be described later with ref- (also including a DVD-Video), and the method comprises, 

erence to FIG. 3. when the wobble is not detected, searching the control data 

However, in the above-mentioned DVD-RW of version 50 zone, and judging whether or not the disk type is a DVD- 

1.0, since data allocated to the control data zone of ROM (also including a DVD-Video); and, when the wobble 

"2F200H" to "2FE00h" is recorded as data which cannot be * detected, searching the RW physical format information 

read/written by emboss pits, search to this area is impos- ™™ 10 read the disk tv P e information, and judging whether 

sible or not the disk type is the DVD-RW. 

For example, in case of recording data actually readable 5S According to the fourth aspect of the present invention, 

to the control data zone as the DVD-ROM (also including lhere 15 provided a reproducing apparatus which can repro- 

the DVD-Video) or the DVD-R, according to the DVD-RW duce a first disk in which a first area in a lead-in area has an 

following the DVD-RW of version 1.0, land prepit (guide unreadable area and disk type information is recorded in a 

signal) is in the land portion, and, due to the presence of this readable second area different from the first area, and a 

portion, data in the control data zone can not be read. 60 second disk in which disk type information is recorded in a 

Therefore, it becomes hard to reproduce each medium of the readable first area m a lead " in area > the a PP a ™tus comprising 

DVD-RW and the DVD-R or the DVD-ROM (also includ- a wobble detection section for detecting the presence or 

ing the DVD-Video) by a single reproducing apparatus. absence of wobble i a disk lv P e information reading section 

for, when the wobble is not delected, searching the first area 

OBJECT AND SUMMARY OF THE INVENTION 65 l0 read lne disk lype i n f orma iion, and, when the wobble is 

The present invention has been made in view of the above delected, searching the second area to read the disk type 

circumstances, and an object of the present invention is to information; and a reproduction control section for perform- 
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ing a reproduction operation in accordance with the disk To the groove in which the above data writing or data 

type information. reading is performed, an R-information area (RIA) and an 

According to the fifth aspect of the present invention, in information area (FA) are alFocated from the radial inside 

the apparatus according to the fourth aspect of the present toward the rad.al outs.de pan. 

invention, the first area is a control data zone, the second 5 The R-information area RFA is constituted by a power 

area is an RW physical format information zone, the first ^ r A a " 0n (PC f A) and 3 Km f°& management area 

disk is a DVD-RW, and the second disk is a DVD-R, and the ™A), and me information area FA is confuted by a 

^ . ' , . . t lead-in area (L1A), a data record table area (DRA), and a 

reproduction control section, when the wobble is not t . A . _ v /t x 

< , . .i . . -i- i lead-out area (LUA). 

detected, searches the control data zone to read the disk type data ^ ^ area 

S^™; ?? 9 . c , m ^\^\ ype 1° data such as audi ° dala > video dala * aad 50 on . and file 

DVD-ROM (also including a DVD-Video), performs management mformal i OD for managing the contents data as 
reproduction, and, when the wobble is detected, searches the fi[es , n (he recording manag em eD t area RMA, the lead-in 
RW physical formal information zone to read the record afea UA - and the i eadK)Ut area L0 A, recording manage- 
information, when the record information is 0, searches the meQt dala i nd i ca ti ng the recording state of the main data 
control data zone to read the disk type information, and, after 15 rcC orded in the data record table area DRA is recorded. The 
confirming that the disk type information is the DVD-R, power calibration area PCA is provided for controlling the 
performs reproduction. light amount or the like of the pickup in order that, when the 
According to the sixth aspect of the present invention, in information recording/reproducing apparatus performs data 
the apparatus according to the fourth aspect of the present writing, it performs trial writing or the like and data writing 
invention, the first area is a control data zone, the second 20 in a proper operation slate can be performed. In the record- 
area is an RW physical format information zone, the first ing management area RMA, recording management data for 
disk is a DVD-RW, and the second disk is a DVD-ROM managing the recording states of lead-in, lead-out, and DRA 
(also including a DVD-Video), and the reproduction control is recorded. 

section, when the wobble is not detected, searches the In the lead-in area LIA, recording management data 

control data zone to read the disk type information, and, after 25 indicating physical information of the disk is recorded. The 

confirming that the disk type is the DVD-ROM (also includ- lead-out area LOA is provided at an terminal end position of 

ing the DVD-Video), performs reproduction, and, when the the main data recorded in the data record table area DRA. In 

wobble is detected, searches the RW physical format infor- the lead-out area LOA, data of (00)h is recorded. The 

mation zone to read the disk type information, and, after recording start position of the lead-out area LOA changes in 

confirming that the disk type information is the DVD-RW, 30 accordance with the data amount of the main data, 

performs reproduction. These area addresses of the respective areas PCA, RIA, 

According to the above construction, the DVD-ROM LIA, ERA, and LOA, and the recording address of data are 

(also including the DVD-Video) or the DVD-R/RW drive in set up in accordance with the ECC block address physically 

which the DVD-ROM (also including the DVD-Video) or 35 determined on the basis of the above-mentioned land prepit. 

both media of the DVD-R and the DVD-RW can be read/ FIG. 2 is a view showing the arrangement relation 

written by a single drive can be provided, and thereby the between the groove and land in a DVD-RW(l). In the 

compatibility with disks in the conventional versions includ- DVD-RW, a track is recorded in a groove 2, and a prepit 4 

ing the DVD-ROM (also including the DVD-Video) or the (guide signal) is disposed on the right and left, which, seeing 

DVD-R can be maintained. 40 the address written in a land 3 (guide track) generates a 

physical sector number of the groove 2, and records infor- 

BRIEF DESCRIPTION OF THE DRAWINGS mation signals. 

FIG. 1 is a view showing the disk structure of a DVD-RW FIG. 3 is a view showing the structure of the lead-in area, 

for use in the present invention; a ° d each of the DVD-RW of version 1.0 and a DVD-ROM 

„ . , . , . t . A r (also including a DVD-Video) and a DVD-R is shown by 

FIG. 2 is a view showing the arrangement relation v & . , . ' . J 

b & comparing as a portion (a) and a portion (b). 



between grooves and lands in the DVD-RW shown in FIG. 



^. In FIG. 3, in both of the portion (a) and the portion (b), 

' at sector number "22FA0h" as the start position of lead-in, 

FIG. 3 is a view showing an embodiment of the present an inilia| ^ js allocatcd> and ^ in this inilial zonC) (00 ) h 

invention as a layout of a lead-m area; ^ whjch means bUnk {s ^ 

FIG. 4 is block diagram showing the internal construction In me portion (a), successively from this initial zone, a 

of a disk reproducing apparatus of the present invention with syslcm zonc is a n 0C atcd from sector number "20600", and 

functional development; and a buffer 0 f the b i ank ( 00 )h is provided from sector 

FIG. 5 is a flowchart cited for explaining a disk type number "2E200". Subsequently, at sector number "2E400h", 

discrimination method of the present invention. 55 an RW physical format information zone is allocated, where 

various information and so on concerning the type of DVD 

DETAILED DESCRIPTION OF TIIE standard applied (tvpe of DVD standard (a DVD-ROM (also 

PREFERRED EMBODIMENTS including a DVD-Video), a DVD-RAM, a DVD-RW or the 

FIG. 1 is a view schematically showing the data structure like)) and part version, disk size and the maximum reading 

of a DVD-R or a DVD-RW. 60 rate, disk structure (one-layer ROM disk, one-layer RAM 

In FIG. 1, on this disk, a groove and a land are spirally disk, two-layer ROM/RAM disk, or the like), recording 

formed around a clamping area, and, on the land, land prepit density, data area allocation, linear velocity conditions for 

for regulating physical address is formed. On the basis of exposure light amount designation upon recording in a burst 

address information of the land prepit, a pickup of an cutting area, writing power, peak power, bias power, and the 

information recording/reproducing apparatus is positioning- 65 manufacture of the medium, arc recorded, 

controlled and thereby information recording (dala writing) Then, on and after sector number "2FU00", both of the 

and information reproducing of the groove are performed. portion (a) and the portion (b) are formatted in the same 
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manner, first, a reference code zone is provided, and, in this 
reference code zone, an emboss reference code is recorded. 
As the emboss reference code, a code word in a predeter- 
mined conversion table is repeated. In order that this pre- 
determined code word is correctly read out, in other words, 
in order to be read out within the range of a predetermined 
error ratio, the apparatus is set. Subsequently from this 
reference code zone, also, a buffer zone of blank (00) h, and 
a control zone are provided. 

FIG. 4 is a block diagram showing the internal construc- 
tion of a disk reproducing apparatus of the present invention 
with functional development, where, of each functional 
block constituting the DVD-RW reproducing apparatus, 
only blocks concerning format control are extracted and 
shown. 

More specifically, a system controller (not shown) as the 
control center of the disk reproducing apparatus corresponds 
to that block described above. The system controller is made 
up from a CPU for controlling the reproducing apparatus on 
the basis of a program, a ROM for storing the program, and 
a RAM in which a working area is allocated and which is 
used by the CPU. 

The DVD-RW reproducing apparatus 10 comprises a 
wobble detection section 11, a type information reading 
section 12, and a reproduction control section 13. The 
wobble detection section has a function of searching a data 
area and starting up, and, when it is judged as the DVD, 
detecting the presence or absence of wobble. The type 
information reading section has a function of, if wobble is 
not present, searching the control data area allocated to the 
lead-in area, and, if present, searching the RW physical 
format information area allocated to the lead-in area to 
obtain type information. The reproduction control section 
has a function of, if the type information is the DVD-RW, 
searching again the data area and performing reproduction, 
and, if all are "0", judging as the DVD-R, searching the 
control data area allocated to the lead-in area, confirming to 
be the DVD-R, and reproducing. In short, when searching 
the physical format information area, as shown in FIG. 3, if 
it is the DVD-RW, type information or the like is recorded, 
and if it is the DVD-ROM (also including the DVD-Video) 
or the DVD-R, all "0" of the initial zone are recorded. 

FIG. 5 is a flowchart cited for explaining a disk type 
discrimination method of the present invention. Hereinafter, 
the operation of embodiment of the present invention will be 
described in detail with reference to the flowchart shown in 
FIG. 5. 

First, the DVD-RW reproducing apparatus 10 searches 
the slightly outer periphery of sector number "30000b" and 
starts up, and, after it is judged as the DVD, performs 
detection of wobble (step S51). In the judgment of the DVD, 
for example, since a CD and the DVD arc different in track 
pitch, when the number of pitches of a tracking error signal 
obtained when crossing a predetermined interval track is 
more than a predetermined value, it is judged as the DVD, 
and when less, it is judged as the CD. 

As a result of the check of the presence or absence of 
wobble, when no wobble is present (step S51: NO), assum- 
ing that it is the DVD-ROM (also including the DVD- 
Video), the DVD-RW reproducing apparatus searches the 
control data zone on and after sector number "2F200h", 
reads book type recorded in the physical format information 
area therein (step S52). Then, after confirming that the book 
type is the DVD-ROM (also including the DVD-Video), the 
apparatus searches the data area on and after "30000h", 
reads a lite system (step S60), and, after this, enters repro- 
duction processing. 
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On the other hand, when wobble is present (step SSI: 
YES), assuming that it is the DVD-RW or the DVD-R, the 
DVD-RW apparatus searches the RW physical format infor- 
mation zone on and after "2E400h", and, to read a book type 
recorded in the physical format information area therein, 
reads the first one byte of the physical format information 
area (step S53). Here, the book type is allocated to the head 
4 bits in the first one byte of the physical format information 
area. 

Furthermore, if the book type is the DVD-RW (step S54: 
YES), it judges as the DVD-RW, searches the data area, 
reads the file system (step S60), and enters reproduction 
processing. If the book type is not the DVD-RW (step S54: 
NO), it judges whether or not all the read physical formal 
information area arc "0". If all are "0" (step S55: YES), 
assuming that it is the DVD-R as described above, the 
DVD-RW reproducing apparatus searches the control data 
zone on and after "2F200h", and reads the book type stored 
in the physical format information area therein (step S52), 
after confirming that the book type is the DVD-R (step S59: 
YES), the apparatus searches the data area, reads the file 
system (step S60), and enters reproduction processing. 

It should be noted that, in spite of the presence of wobble, 
when it is judged that the book type is the DVD-ROM (also 
including the DVD- Video) (step S56: YES, step S58: YES), 
the disk is discriminated a disk illegally copied and the tray 
is opened (step S61). 

As described above, according to the present invention, in 
the DVD-RW of version 1.0, even when the contents of the 
control data zone are in a state that reading by emboss pit is 
impossible, by detecting wobble and reading the book type, 
with avoiding access to the unreadable zone, discrimination 
between the DVD-RW and the DVD-R, or the DVD-ROM 
(also including the DVD-Video) is possible, and the respec- 
tive media of the DVD-RW and the DVD-R and the DVD- 
ROM (also including the DVD-Video) can be read/written 
by a single DVD reproducing apparatus. 

When the disk was started up, searching was performed 
for the slightly outer periphery of "30000h". In short, it 
should be noted that searching can be conducted at any place 
as long as the search of the control data zone can be avoided. 

Besides, in step S55 of FIG. 5, although it is judged 
whether or not all the physical format information area arc 
"0", it is not limited to this. It may be judged whether or not 
a predetermined byte number in an arbitrary area in the 
physical format information area is "0". 

As described above, according to the present invention, 
by detecting the presence or absence of wobble when the 
medium loaded on the reproducing apparatus is judged as 
the DVD, if no wobble is present, searching the control data 
zone, if present, searching the DVD-RW physical format 
information zone to confirm type information, if the type 
information is the DVD-RW, searching again the data area 
to perform reproduction, if all are "0", judging as the 
DVD-R, after searching the control data area to confirm to 
be the DVD-R, starling reproduction, with avoiding access 
to the unreadable zone, a disk reproduction apparatus, here, 
a DVD reproduction apparatus, capable of operating with 
the DVD-RW of version 1 .0 in which the compatibility with 
disks in conventional versions including the DVD-R or the 
DVD-ROM (also including the DVD-Video) is maintained 
can be provided. 

1 "his application is based on Japanese Patent Application 
No. 2000-253585 which is hereby incorporated by refer- 
ence. 
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What is claimed is: j c ™ m ; 

1 A method of discriminating a disk type for discrimi- 
nating the disk type between a first disk in which a first area 
in a lead-in area has an unreadable area and disk . type 
information is recorded in a readable second area diff crcnt 
from the first area, and a second disk in which disk type 
information is recorded in a readable first area m a lead-in 
area, said method comprising the steps of. 

detecting the presence or absence of wobble at a prede- 
termined position on a disk; and 
when said wobble is not detected, searching said first area 
to read said disk type information, and, when sa.d 
wobble is detected, searching said second area to read 
said disk type information, thereby discriminating the 

2 The method according to claim 1, wherein said first 
arca is a control data zone, said second area is an RW 
physical formal information zone, sa.d first disk B aDVD- 
Sand said second disk is a DVD-R, sa.d method com- 
prising the steps of: 

when said wobble is not detected, searching sa.d control 
data zone to read disk type information and judging 
whether or not the disk type is a DVD-ROM; and 
when said wobble is detected, searching said RW physical 25 
format information zone to read the record •nformaUon 
when the record information is 0, searching sa.d control 
data zone to read said disk type information, and 
judging whether or not the disk type information is the 

3 Thc^eihod according to claim 1, wherein said first 
arca is a control data zone, said second area is an RW 
physical format information zone, sa.d first disk is a DVD- 
RW and said second disk is a DVD-ROM (also including a 
DVD-Video), said method comprising the steps oi. 

when said wobble is not detected, searching said I control 
data zone, and judging whether or not he <hsk type is 
the DVD-ROM (also including the DVD-V.deo); and 
when said wobble is delected, searching said W Physical 
format information zone to read the disk type 
information, and judging whether or no. the disk type 
is the DVD-RW. „ . . 

4 Adisk reproducing appara.us capable of reproducing a 
first disk in which a first area in a lead-in area has an 
unreadable area and disk type information is recorded .n a 



readable second area different from said first area and a 
second disk in which disk type information is recorded in a 
readable first area in a lead-in area, said apparatus compris- 

ine: 

a wobble detection section for detecting the presence or 

absence of wobble; 
a disk type information read section for, when said wobble 
is not detected, searching said firs, area to read said disk 
type information, and, when said wobble is detected, 
searching said second area to read said disk type 
information; and 
a reproduction control section for performing a reproduc- 
tion operation in accordance with said disk type infor- 

5 Theapparatus according to claim 4, wherein said first 
area is a control data zone, said second area is an RW 
physical format information zone, said first disk is a DVD- 
RW and said second disk is a DVD-R, and 

said reproduction control section, when said wobble is not 
detected, searches said control data zone to read the 
disk type information, and, after confirming the. disk 
type to be DVD-ROM (also including a DVD-V.deo), 
performs reproduction, and, when said wobble* 
detected, searches said RW physical format informa- 
tion zone to read the record information when the 
record information is 0, searches said control data zone 
to read said disk type information, and, after confirming 
that the disk type information is the DVD-R, performs 

6 T^e 0 aw C ararus according to claim 4, wherein said first 
area is a control data zone, said second area is an RW 
physical format information zone, sa.d first disk is a DVD- 
RW and said second disk is a DVD-ROM (also mclud.ng a 
DVD-Video), and . 
said reproduction control section, when said wobble is not 
detected, searches said control data zone to read the 
disk type information, and, after confirming that the 
disk type is the DVD-ROM (also mclud.ng the DVD- 
Video), performs reproduction, and, when sa.d wobble 
is detected, searches said RW physical format informa- 
tion zone to read said disk type information, and alter 
confirming that the disk type information is the DVU- 
RW, performs reproduction. 
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